SEISMIC TEST SPECIFICATIONS FOR SAFETY CLASS CVD PROCESS HOOD COMPONENTS

PURPOSE OF SEISMIC TESTS
The purpose of the tests is to seismically qualify the Safety Class Process Hood Components i n the Cold Vacuum Drying Facility (CVDF).
TEST SPECIMEN
The test specimens of the Process Hood Components are to be supplied by Olympic Tool & Engineering (OTE). The safety class Process Hood components designated for shake table testing are listed in Attachment C. These specimens are divided into two testing groups (Groups A and B) with different Required Response spectrum (RRS). They are supported by rigid test fixtures supplied by the OTE. The components are supplied with their associated mounting brackets and piping stubs needed to simulate installed service conditions. The shake table mounting details are shown in Section 6.0.
APPLICABLE CODES AND STANDARDS
The applicable code and standard for the seismic, fragility and functional tests are as follows. 
Institute of Electrical and Electronic
SEISMIC TEST REQUIREMENTS
The seismic tests, which include DBE and fragility tests, should be performed in accordance with the Technical Requirements as described i n Attachment A.
REQUIRED SEISMIC RESPONSE SPECTRA
The CVD Process Hood components have been divided into two groups, Group A and Group B, for shake The fragility test spectra are 20% and 40% over the corresponding DBE RRS. The purpose of the fragility tests is to provide additional margin for future probabilistic type of design assessment and to cover the variance of the commercial grade items. It will also help in addressing the effect of higher ground motion at low probability.
SPECIMEN MOUNTING
There are two types of mounting details for the CVD Process Hood components. The components mounted directly to the Process Hood support frame shall be mounted directly to a rigid test fixture (provided by OTE) using the mounting hardware provided by OTE. For the components mounted inline with piping, they will be mounted to pipe stub (provided by OTE). The pipe stub shall be welded to rigid mounting blocks (such as angle sections) provided by the OTE, then welded or rigidly bolted to a rigid test fixture (provided by the OTE). The rigid test fixture shall then be rigidly attached (welded, bolted or clamped) to the shake 
FUNCTIONAL TESTS
The functional tests shall be performed in accordance with Attachment C. The same functional test shall be performed before and after each DBE and fragility tests. No functional monitoring during the DBE and fragility tests is required.
Note that the applied pressures of all leakage tests (part of the functional tests) performed in the seismic laboratory are normal operating pressures or functional pressures specified in Attachment C. To complete the dedication requirement specified i n the CGI forms of the tested specimens, the leakage test for the 1 10% design pressure should be performed by OTE after all seismic tests.
TEST REPORT AND DELIVERABLES
After successful completion of the seismic, fragility and functional tests, the final test report and other deliverables, such as TRS digitized time-histories and videotapes, shall be delivered to OTE within fourteen (14) days. The minimum requirements of the test report are provided in Section A8.0 of Attachment A. The final test report will be subject to acceptance by OTE.
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A2.0 WORK INCLUDED (TEST LABORATORY'S RESPONSIBILITIES)
I . Furnishing all equipment, personnel and facilities to perform the tests covered by these requirements.
Preparation of detailed test procedures (to be approved by OTE prior to testing).
3 . Preparation of test reports describing the performance and results of these tests. 4. Control of all test instrumentation so that calibration and accuracy of test data can be verified. 
A3.0 WORK NOT INCLUDED (OTE'S RESPONSIBILITIES)
A5.3 Pre-Seismic Test Inspection and Functional Tests
Prior to testing, the test specimens are to be visually inspected for general condition and evidence of damage or defects. The condition of each test specimen is to he noted. Any functional checks called for i n Attachment C are to be performed and the results shall be noted i n the test report.
A5.4 Device Mounting and Accelerometers
In the vibration tests described below, the test specimens are to be mounted 011 a shake table as shown in Section 6.0 of the test specifications. The specimens are to be mounted to a rigid test fixture, which will he securely fastened to the shake table with the type of mounting noted for inclusion in the test report. The fasteners or welds used for the mounting are to be periodically checked during the tests to ensure that they remain secure. Accelerometers shall he installed i n accordance with Section 7.0 of the test specifications.
A5.5 Low Level Exploratory Tests
The low-level exploratory test is to be performed on the CVD Process Hood components prior to the seismic tests in order to ensure the soundness of the mounting arrangements and also to ensure that the test fixture will not amplify the 
A5.7 Post Seismic Test Inspection and Functional Tests
Following the completion o f each o f the DBE and fragility tests, the test specimens are to be visually inspected for general condition and evidence o f damage. The functional tests 
A6.2 Accelerometers and Signal Conditioning Equipment
Accelerometers shall have a frequency response o f 0.2 to 500 H z and shall be of a type suitable for the tests described. Amplitude response sliall be within linearity limits up to 50 g's. Accuracy along with signal conditioning equipment shall be at least +/-5.O%.
A6.3 Shock Spectrum Analyzer
The shock spectrum analyzer shall have the capability of analyzing accelerometer inputs and producing a plot o f amplitude versus frequency over the range of 0.1 to 100 g's and 1 to 100 I-Iz. The spectrum shall represent the response o f single degree o f freedom filters for discrete frequencies with a inaximum spacing of 116 octave between filters.
A6.4 Recorders
Strip chart recorders shall be used to monitor the output of all accelerometers. A l l recorder traces shall be clearly labeled and shall show the scaling for later conversion to engineering units. The recorders shall have an accuracy o f at least +/-I .O% o f span. Computers or other recorders may be used with the approval o f the OTE.
A7.0 QUALITY ASSURANCE
A7.1 General
The test laboratory shall have a nuclear quality assurance (NQA) program that conforms with the intent of IOCFRSO, Appendix B. This program shall be accepted by OTE.
A7.2 Control of Test Instrumentation
A l l test instrumentation used to perform the tests described herein shall be covered by a program to maintain calibration and for calibration to he traceable to the NIST.
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A7.3 Control of the CVD Process Hood Test Specimens
The test specimens supplied by the OTE shall be controlled by the test laboratory once they are delivered to the test laboratory. The system of control shall ensure that no unauthorized work is performed on the test specimens and that the requirements for testing outlined in this specification are carried out.
A8.0 TEST REPORT
The test laboratory shall within fourteen (14) days of completion of testing submit a test report that clearly describes the testing performed. A registered professional engineer shall certify the report.
The report shall contain as a minimum:
A detailed description of the devices tested including manufacturer, model number, and serial number plus any other nameplate information that describes the function or rating of the device.
A detailed description of the testing facilities including a list of all test equipment used giving the manufacturer and model number of all such equipment along with the date of its last calibration (if applicable).
A detailed description of the mounting arrangement used for all phases of vibration testing including bolting arrangements. Photographs and sketches (if necessary) shall be used to document all such arrangements.
A detailed description of all monitoring circuits used to determine the proper function of tested devices.
A detailed description of the test method(s) used.
Seismic test data and results, including TRS plots for horizontal and vertical control accelerometers for all DBE and fragility tests. These results shall include any structural or functional abnormalities observed during seismic testing.
TRS for one DBE test and the last fragility test shall be digitized and plotted for all accelerometers for damping values of 2%, 3% and 5%. Control accelerometer TRS shall be plotted on the same graph as the RRS.
Functional test data and results before and after each of the seismic and fragility tests.
The recorded time-histories for all accelerometers for one DBE test (with TRS plotted for 2%, 3% and 5% damping values), and the last fragility test shall be prepared and stored on 3-1/2 inch diskette(s) in ASCII format.
Copies of photographs and videotape taken during the testing. 
2.
Perform visual inspection for any irregularities and damages
Perform the functional tests listed with each component in the following sheets. Air should be used for pressurization.
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